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ABSTRACT : 

PROBLEM TO BE SOLVED: To simplify and minimize a device 
structure of an 

semiconductor integrated circuit device using an 
SOI (silicon on insulator) 
wafer . 

SOLUTION: An n type semiconductor region 3 for wiring 
having a higher 

impurity concentration than a semiconductor substrate 1 for 
a base and a p type 

semiconductor region 5 are formed at a selected region of 
the semiconductor 

substrate 1 for a base of an SOI wafer in an integrated 
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circuit device. And a 

manufacturing method for the semiconductor integrated 
circuit device using the 

SOI wafer is composed of after forming semiconductor 
elements on a 

semiconductor substrate 7 for element molding and of 
forming a wiring layer 22 

and so on for semiconductor elements on the semiconduct 
substrate 7 for 
element molding. 
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(54) [«wo=ei»] soi«?x/\fe*t«-n*fflv»&iMWMiiaiHn»K»^st^fc^®«fc^ft ^ . 



mm] so 1 '?x/\S:«i^;t:-1^«c^|sijfS|g®{: 




ti^ziyjf'^hT'yyizkr.x msmnzmi^ $ ixT v ^ -s. ^ 
h-yx. mmm.m(r>^wmmti>n^^^i^^hx 

^M^?^*^-T-fc LX\^h:ib^'mLb^hSO I '^x 

xmH'mmii^{mm.timc:>ixT:\.^hso i '^x^ 
mt,z'mMim<r>mm^iXtf^&m'm<mi}ff>'^ 

h.LX<r)ziy-^9\'-T'y ^tpm-f^tiX ^-^^Zt^im 

fc-rsso 1 ''/x/N. 

[13*^5 ] it-;J<54iai8cOSO I '^XMT-a^oT, 

iSft A>ixT V ^ i: i:imt -T S O I ^^x^n. 
o I «^xyN-C'fcoT, Miny^'^ hr^^J^fi, fe^^ 
x-'\. 

[ mim 7 ] mim i - & co v i latc^^co s 
o I ^:njMzm^m^^m^-mii^^mzm^com 
mTm^^tix\.^^ z b &mib-ttimmmm 

im^mH] immi--6<o\i^^t-iJrnz^cos 
o I ryx^Mzin-tm-Tmmi^i^mmzmwLi^^-m 

nzim^i¥m-fcomwsi:mm-7^TMb ^-ft-ri. 
z b mmbt^^ii:mm^ms.<^mmim. 

mmx-h-ox. mMmM(o-mii. mm'mm 
-i^wm.<7y±.izm^^ix.fzimmza h^^-z^ 

*«$iiT*30 , ^(^^y99 v^-Mz'-iy^ ^ h 
r-7 '/ifmh-QA iLX\^h mmrch ^ ^ h t ^ 

tooo n 

\:%^mm-hmi'm\ ^mu. soi^/xyNiij; 



(2) ^.^f^^l 0-4 1 5 1 1 

2 

SOI ■^:x.f\^n^\xwm-hi^^^£>immwmm 
^WrmWiAzWrh i> nx-h h . 

[0002] 

\.wmm\ bz.hx. ^wmt. soi (siuco 

n on Insulator) -^X^N^fflV^/c^f^^lUm^ScO 

m\^td-;im^x-t, 0 . -e<7>ig!{±»:io a o -c'*>i. , 

10 0 0 3] i-^i^-i? , S O I -^x A£0»ejt)^£0±tffi 
10 S$ilTt^-S*-fB«ffl^«c»flliiCMOSFET (Me 
tal Oxide Se«i conductor Field Effect Transistor)^ 

Wr>k.\izWm -kJ^m-h i 1 1 i o T . S O I n^xy N 

10 0 04] tea. S O I »>xyN^fflV ^^l^^^c^ft^lnl 

^^mfmmm,z-)\.yz.tm^ixx\^hxmb hx 

(i. 199O^] 2Jjl50, *^ai)!Slfc^tfett 

^triOW - vU^r^Ui^LSIX^j p3 2 1~p3 
2 5 ti-£«$^lT(r^§ tiO***^ . 
20 [0005] 

\Wmmk\.i.ob-^y^^\ bZhifi. mm^i-z^ 

)^<rmm^ '^mmz^wm'i-b^<nwmb^m 
m\.fzm&x'ibh:Lb\izx->x. ^wmm^m.<^ 
mmm(r>msm'ms\z->ixx^\m=fiimmk 

[ 0 0 0 6 ] ^mwmmi&W7m^mi<r)^ 
mmmi^z->Kx^Wfm-i;>xxmm<mm^ 
30 m\'c^itx. ^mmmm's.(m}imm^''mk 

-fbt-S-rtti-oT. LSI (Ur^e Scale Integrated 

Circuit) ^ yrcomtt^m-r^s^fc^^'SSi:^ 

( 0 0 0 7 ] s t^\z^ ^wmm^wnm&m<r> 
msi\w'mii\z->ftx^w$^^iixxmmtr>r(?im 

mt-^-hz b \z^ oT , ^mw.zy&^^ti.h'm.^m.n 
^v^^mbi^^) ^y'mmwi^bcn^^zmwL'^ixh'^^ 

^^Ws)i^.Wibts:-^X\^h. 

[0008] j^^'micnmiM. s o I n^x^A^fflv^jt^ 
mmmmm}.zii^\x . ^f'^^y^imfniimtb^ 

m;fhz.b\zhh. 

[0009] %mmmif-st,xf\.z^<r><mn^^bM 

[0010] 

50 mmkmm-hfz>fy<T>f-m im}.zii\^xm^^tx.h 



(3) 



0-4 15 11 



[0 0 1 11 ^^j:h-h. 4^^mcr>so i ^J^'Mi. 
[0012] *%BBto^|i^f4«|i?I«&3liUi, mBso 

[0013] ^^mcoimmmm^^mcowkyrm 

[00 14] 

^tzi^c^mnzti^^xm-'mm^^-^ h<^iim-<r>^ 
[00 15] (mniommi) mi'-m9ii. ^ftmcn 

^comj^Wi^^mjizmm-^^ . 

[00161 t-r. so I ^JL^M^ziiifh^-xm^ 

i*c4£«(lt^rSm{fpSc7)i^'j3y^«C$:ni«L, ^ 

'J y ( p ) :5rt'co nmT-mni^ ^>^Kmzx -c-^ 

fc^oit7 4-Mxi^':^M^2^JfS>)f^v^/::ti, ^^^tT 

m.<r>^wm3 ii^-xw-mwrn. i iimi-i> 
mi) . fmm<r)n^.m-mmm3\m^w^im. 

•^m.cr>wxfzWS^mh-th:LtijiX'^h. tfz. smm 
coim(^^imm3ii. ^m^oj^s^ocMos (co 

■pleaentary Metal Oxide Seii conductor) S^<^#r^^8f 
Um^mco n ^^;HW O S F E TiOfKtl® h LT ffiffl 
^titi>(r>X'tit. 

[ 0 0 1 7 1 iJct::. ^-xm-mi^m. 1 co^ffiti 7 ^ 

mmkiS.i:miLxy thui^x \~m.A(nf^-9~=~yy 

iX^^, -'N°^--yc/^ftJt7*M/i/'XhM4?:-7X 
9hhX. ^-xm^^m^ 1 t3W;t ( B ) 

^ fc'iO p S ^ 3f y iiiA {c j; -C its 



4•^^i/'x^JS4^]R0^v^yi^^, -f:tyti^a;^^ii 
mi.^^^~xmm^ms.uz-Bm^ <02) , se 

IStiqcOp!Scotm-^«5J±ft>|<|«!H»^c7)pffi^*6*«? 
^g<7)p ^vHWO S F E Tc7)SI«[^ t LT^^it 

10 [0018] >ecom. ^-xif3i}i#«cifeftt 1 (mmAzm 
^^^mj<r>^mmm\^xn'^<nn.^x:\.-b-i^ 

[00 19] B?j£t/tlSitIgl;J:-?T. wmhhx 
(r>ximr)^mmi^ 3 itXp S<7)^*t:Si« 5 ^ ii;t 

x\^-^^~xmmwm. \ <nij.zimwk(> ^i^^"^^ 
xn^mi^wm.iim^'^ixx^^hm^^t 

[0020] mz. ^w^<mm.<^^o i »?x/N(ct>{t 

4 ) , m^mziit. *9ii*<^»«so I ^3L/\<r)mm 
izy^hh-i^x hms im^^mi^m'tim txm^ t 

^ffli^T. S5^fctT«n?S<7)i}M*«c«ii|3fcJ;Vp 

m(or-mf^mm5izmmLx\^h^\>mmmcr>a>:$'^ 

30 i^xmsimm^fzm. a>'^^'h>^-;J/9{=#m 
'&.(r>^n^mh)kA.x-zxy99hr=7-:ri o 

(E!5) . rzy^'^hr^'^l OJi. *EJ^. -f^^i) 

*>, te?- (pillar) •t?J)0, mt\i^yyx^y}i.tz 
\i.i~9 ytc iioymAit^Xk^ fsmnJi^-O^^l^^i^ U =J 

D (Che»ical Vapor Deposition)^$rfflUT)Bl£i-'?.o 

[0021] -e«of*. istfR-ftJiaaatcJ: -yx. wm^ 
7 (mmmim§!,z:^=i^mm<^vmm.'t 

LTc07-f-;l'HieSIKl ISrfM-t-l. (116) . iJ: 
40 pf-^^vHVI0SFET^fM-r.6MJ*O*TBE 
i3-t^*«t^«7 {;0)!;t(f*'>3g<c fc-<7) p m^ma^ A ^ 

y'&xm,zi.->xA^y\'>-Wi-\^x. 

^1 2^J^|«.-rS, ^c^ft, nf-^^tvUWOSFETiJ 

iy^P-:^-r ^^;nvio s f ^.T-k^m^wssz'r- hie 

^8gl3. ^'-h«S14. Ig^JKl StJir/iSffiiffe^ 
m\^^nm.fz\k. nf-A-^^/HWOSFET^OV-X 
/ K P ^ y i: LT£7)rSj>mWIS<7) n3!!.£7)tm-ffii^ 1 
7 i: p -y^- A-)VVi O S F E T —X/ YV^ytLX 

50 7) . 



(4 

5 

C 0 0 2 2 ] SOI ^Ji^\co±i,zmx.{XcvDm 

•So ^<^k. n-J'-v^f/l'MOSFETcOV-X/KU^ 
>- i: nS<50-t-^<*:^« 1 7 i: p -^->r ^^HVIO S F 

ET<7)y-x/h'i-^ yfc LX(7)pm<r)^^mi 8 

2o*m-r& (138) , ife»«ii9o* 

SrfflV^T. gi^Vnl«Bti7):?y^':^h*-;l^?:}g^^-.|,. 

3y5'^'h7^-Mc^«1t«04*?t*«J6iiX-C3y 
^J'^' hT^^20imnti^ y^y^f-y^izM^^ yta 

Tm^s. o{c^-r±o{c. 3y^^hr5^2 
0<±«|gcWjS;L-C. ay^'^hati^iSML-Cv^S. 

[0023] ^cof^, s o I '^xj\cnkJi:mx.MC VD 
a<?:fl^ffl LTBE^j^ 'J a y)g=Srk'<7)«fe»Bii2 1 ^JB^ 

j^fiK-r-s. (a9) . miW{c{±, iej*)g?2 loigBn*^^ 
y t h wy^yy ^mibmmi.-vi~yyimtinh^ 

(7)mimbjLLX'mM2 2muiyyi/xr'yt so 

Ttiiif-^ y=S:i:'Or^SjL;.5^igi^:(±#«tti0^eB"B 'J 
3 y=5:i:'cotJftSrfiEW Lx . xj^-y ^ u yymt■rz^ic 
vD&^m^^xmm-^^. 

[0 0 241 ^^3, mm2 1i5XXmm2 2i:m0Si 

-4-^^mcommttx. soi'>x/N<o±c^mco*t« 

A^^^«.fie«l«2 2^Jgj«t7tf*. 7*h'jyi5^5-/^ 
Slfii:£g«?iy^y^ti1gS:fflV^-C, Wm22<r>J<-^ 

x^<^mmmm L-cvia-fc^^-j sstis^sffli-^ 

[0 0 2 51 <5i:{;. mM2 2<n.\-jzmmMm^t/ 
±Mmmi:'mizmtxmmmmjs.Lfi^k. m.m<n 
^ijmco^i.zmumit^^ u 3 y^^i:'io^gi<Rgiii 

[00261 nmLfcA^<^mm<7)S O I "^x/xtcj; 

tiif. imm 6 corio<-xffl^<+:s<K 1 ^zfmm t 
Lx</)n m<7)^^i^m 3 i m<r>-mimw, 5 ^ 



0-4 15 11 

6 

^-xffl-ii^i+isei 1 izm^^nx^^ttmmimmx' 
^6(7)T. ^imi'(7)m.m.m<7>mi^m<7)mi&^j^ 
\^.ttttMzm^m^^^-miiiMm<^±izm&-t^ 
S!jm(^$'mmmi&mr^^<^)x\ ^^<^xmm<7^f^ 
mtBXx/miit/)<x'^^. 

[00271 i^. m^tfz^m<mm(r>so I 

tiii. SMmtLX{r>nm.(r>^mimm3iiXx/pmcr) 
mimm 5 imtx\.^i>^-xmr'mimm 1 

SS0 1'?xysS:ffl^^TV^S^i:^^i':>T. 

'>^-xffl^«cffi«l(::)gfiS.SnT<.^ 

nitm<r>m&bH^±-ti.tmzmi^m^^^wmi 
7 <7>}-Azm&-ttimm<r>is^mm&i:msx't h . Ltz 
*>o X . ^m{m'f-<r>mmiiSMT^ s t mzm m^ 

[00281 {ms^<7)mm2)mii~-mi8ii.^¥t 
m<7im<rmm<mmx'h^^so i yyx.j\^m^\fz^ii: 

^^x . ymm<mm<n s o i ^x./M5Xxj^^<7)wtijm 
^£t,mz^<r)so I ^^f\^m^^fz^mmm^n. 
t^<r>^i5m^^w-mzmmt^. 
[00291 ^-r, s o I ^3if\i.zm^hK.~xm^ 

<+:««lk^^fia!x<fpS!<7)->'j3y2|«i^fflSL. ^ 

<n^mi,zy t vv=jxvm2i:m^m^^m.^miLx 

miLtz^. m^W:i:m\LXyth\yx^XVm2<^) 
nj^--yyi'ii^. n9-=:-y'^^ixtzy^v\y'Jx 
hfl82?:vx^' fc LT . ^-xm^i/ifmL 1 i.zm^i^ 
2 3S:®iJ?x.yf-yi5^t£«rfflirc®j£f'&. ^ 
Si:=5r-^Jt7^ M^y'xMl2*JR')l^<<^Acf^. T«2 3 
<OiaM(c0<;t{f C V D iS^ffli >T«?^t^y 3 y)^=5: i: <?) 

«i»jg24^0>s-r^ (011), tmm2A\t. 
[0 03 0 1 <i:{c. mm2Ai)^miS.isia:^^hiM2 3 

(c^StittfiOff^^ffia6j3X-C3 y ^' h r5iJ^2 5 

riy'^^hT^'f23\i. mm. ^^*5*>, 

<^4.<f;5'y^XxyiJt:{±-t:5'y:2:k'<7) 

fiEffl LT. xn.y 9 V y^mit:iiCVDmi:m^^xm 
m-h. :i<^^y'97Vr^^25 ii^Jts^^ co-:AV) 
^.t^£h i,cr>x:h ^ . ^sm^<nmmt Lxcnim 
m4 L'c t ^ ^-xm^-mim^ i <7)mmim 

&mi'<r)mU<r)^tLxmLX^^^, ^fz. ymsk 

<r>mM<^^MmTii. DRAM (Dynamic RandoB Acces 
s Heaory) (Ti^mmi't LXm\^tL?:>i><r)'Ch^ . ^ 

(o^k, ^-xm^^mi 1 (rmmiizy z>^wjx 



(5) 



!t$^¥] 0-4 15 11 



8 



nffico^-^*tc«« 3 {± . ^^mmmcn d r a mc^beji 

[ 0 0 3 1 } '^-xfflli^^cSR I aym^zmt 

m-rmi^m. 7cDmmmm Lxm'£.(r)S%^ t- l 
m^twcm-mm-mwrnd t^t (lai 3) . 

[0032] f/aL/v:l?iSX8tio-C. mS:M-ftS. 

nmt Lx<^nmeo^imm%:mtx\^?,K~xm 
^i^m. 1 co±izim^e i:'fi--{E^-txm^^m-^ 
mmm7i}W^^tix\^6m&b *sQsco;g®<;o 
s o I "^xvN^ ^j^i-r ^ ^ 1 3&>'-cd s « 

[ 0 0 3 3 ] iJCt^, 2fC^(7)J^S|C0SO I -^X/NtCiitt 

^6«3y5'^^7^-;^9$^m-rl. (014) . flf*W 
{=i±. *9^<;^?B®<7) s o I "^xy NcO:ietiitc 7 * 

xhi!i8i:me^M^^m.^iimLxmiLfz^k. y^h 
'jv^'yy ^imtm9{y-y^y'^mt^m\'^x. n 

y;?^ hr^^^2 5iiJ:l/nSi^#<*Si«3tiS«!L 

x\^^m^mmmcr)ayi''!^h^^~/v9imfii-rh. ^ 

yff^^hr'^yi Oirmm-l (01 5) . ny^^'h 

fim.cnm,^ni^ y 3 y^ fc'«w^s:f$ffl l-c . x^- -y 
[0034] ^(Dik. ^mfmrnzi: ^x. mm^ 

LX<7yy>i-jVYmm:i 1 ^Bmh (Hi 6> „ iJ: 
. n ^;nw o s F E r ^m-ri.^«{c^r'_ i^ie 

mi(>im\SLLfzik. nf-v^t^/HWOSFF/my-X 
/ KU^ y t UTcOiSpf:»%ig|JScOnS«-1^i*«lS 1 
7&m^'?. (P<I1 7) , 

[0 0 35] SO\'^:x.f\<rf^izmt\iCVDm 

im\ Lxmti^ 'J r? y)g^ fc'ioiffe^iij 1 9 imm- 

ftOt^. n^-r^yl/MOSFETcoy-h^BiSl 4 
aytzitxryay^ 9 Vfr^-iv^T&^tfz'ik.. ■e^o^y^'^ 



h Ui^'x hmmmMin^mimixmitfz^. y 
thvvy^y^mt s«<x y i-yym tm^^ 
X. m^^mmi&cDay9^^h^^~)i'^mm-t. 

W:.^t^'ofzythh-i^Xhmt:m'Om^^:^'Z&i. 3 

y ^ b *-;^^c«^ettc7)«^^lti6a^•C3 y ^ h 
ryy2 0 *0(!x(f ^ y^/x^y if^ti^^' y^&fc'cD^ 

10 mtx. xf-^-y:^vy-/m^AfziicvDik?:m^^xm& 

[00361 ^<7)m. so I '^l.J\a)±izmiliCVD 

m^rm bxmit'^ 3 ym^j:iL<otmm 1 

t, ^c7)|feigS)g2 1 tX/k-vis-^l.JrJg^LA^^. 

x/l~rl^-Mzmfmcr,mmmih&^x'SMm (dr 
AM<7)-7-mfctTf!tfflt5ii.ssaya) 22i:i&^-r 
s (la 1 8 ) , *e»852 1 <7)W:~7 1 V- 

ui^xm^mwm^^mmiLxfmtrc^. y^s- 
hov^yy ^tmbm^:iiy^yyimti:m^^x. 

20 x;P-Tt;-;uSrj^{£-tS. ^k=5:-o;t7:r h 

P J^'X MK&JKO^i^fcf*. X}l'-t^-Mzmm.VL(r)m 

m^ml!f)&^ximm 2 2 imtiii!^ y^xr-y^^ it« 

i'i}^y^i:(DUm^±mtmimmter>^^ra^ ^)ay 
^j:iL(nHn^m%LX . xn-,9y)yym^t:.^icyD 

m:m\'^x-Bm-t. 

[00371 ^io, mm2iBxifmM22im^ 
-^^m^mmh lt , s o i ^:xi/^cr>}L^zm.^'(^<r>^^ 

ii-^ts:^Wm2 2^m^Lti^. y^V*}Vyyy< 

imhm9i:j^"y^yym^^^^x. mm22(r>f^9 
30 -r^y^^n-oi^^k. imm2 1 ^mt. 'isst*Et 

[ 0 0 3 8 1 »:(c , sjm 2 2 (r>±{zmisiimmtixv: 
mwm^'miziiitxmmmvsiLfzik, ftj-ja^o 
mm(r>±izmz.imiti^ v 3 ymii<mm^w^ 

( H*S:'^BS ) trmm-f^ ztizx'o. ^mmm 

[0039] Hmttz-^mc^mmcos o i ^j^^^zx 
iiii. immecoT(r><~xm^Mwm&nzmM:m=F 
40 tsxvw^mtbx<^nm.(r)^^pmmt:mi.x\^^ 
zbizx-yx. m--f-mm]^miiiminzm&-4-^'m 
mi'-iixt/^(^mimt:mfS.thi%pfiz. ^-xm^ 
mm^i izBi^i^h.x^^^'mm-i'iiXx/mMm 

mX'^ ?>cr,X\ xmrnCOf^e^ttiXt/mM-fmc 
[ 0 0 4 0 1 ^it. mi4Lfc*9^iS<?)m^.<7)SO I >>x 

xifmmtLx<^nmmmi^mm3t:mtx\,^^^K 

50 -Xffl-iiaji(^sJE«l^^r-r.|.SOI>>xy\^ttJv^TO^ 



(6) 
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-irnm»w^cr)miYi±mcD&fbmfi^±-t^bmzm=fr 
mtm^^i^w&7<r>i.izmm-i>mimcr>mmm^ 

i,t:ii:izm^'B}S.m'mtmmco\:.izm}S.-t^mm lo 

iO^Jttltt^r6l±-r •& C t i)^X'^ , flS#=5:SI!!jtxa*fflv ^ 
X-^,'&mV) R A M=0:fcW#('*^[elSSJ^H?:!!!3S^ 

[004 11 {mm>mm.3)mi9'^m23\i.^^ 
m<r>^<r>mk<mmx-hh s o i ^xy\<7)S[jtxs.*>>- 

[0042] so I ^xj\\,ziii,'fh<--xyA^ 

oomsizy irhui^xvm2 ^mwmimtimm tx 20 
m^itdi. ?sitm;EimmLxy^h\y'Jxhm2(r> 

hK2^-7x^fc LT. ^-xmrmwrnmizmtii 
mimm 3 t-^f*:««c 1 tm^i. ( h 1 

[ 0 0 4 3 1 <J:(:: . ^~xm-mimm l ^oiswtc 7 * 
^ymw.^&.mLxyythUi^::>.hm4coj^i'-=.y:^ 

fc LT . <-xffl-t-^f*cjEs 1 t,zmni^^^m^£ m 
pm^mm^ ^yQAmizx-^x^wmmirh-^ 
x^:^yti*yiLi^'r^, ^<7)^k. ^t^-ofzyn-hu 
'jx hm4im m ^tzik. ^ -^yiTh^^^^ttx\>^z, 

mS^^-xm-mi^^li^B^-f^ (1512 0) „ d 

[0044] ^(oik. ^-xm^i^mi^ 1 nmmizm 
^mt^tifzm'mm^wmi it^-h {m2 50 



!|^BS¥10-4 1 5 1 1 

1 0 

1) . 

l00 4 5]mf&VrcW^LmizJ:'oX. SMmtLX 

hmMM'^mxLX^^^^-xmmi^mm 1 c7)±tie 
»«i6 ^it^ti-txm'fmmi^mi^mLiim^^ti 

[0046] <^:<;, :*:giSii<7)B®cOSO I '>xy\(Cfi{t 
I.Se«yai: tTcOnS<7>^-^*M«3cO/^y)t03y^^ 
h*-/l^9^m-f-^ (1S12 2) . Bc#:fmcJi, ^tclltti 

cojgtgioso I ^xj\<mmizy =r h Ui^'x hKS^dl 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001 J 

[The technical field to which invention belongs] this invention relates to the manufacture method of the semiconductor 
integrated circuit equipments in the case of manufacturing the semiconductor integrated circuit equipment of 
multilayer-interconnection structvire especially about the manufacture method using a SOI wafer in the semiconductor 
integrated circuit equipment row which used a SOI wafer and it etc. 
[0002] 

[Description of the Prior Art] By the way, this invention person examined the manufacturing technology of semiconductor 
integrated circuit equipment which used the SOI (Silicon on Insulator) wafer. The following is the technology examined by 
this invention person, and the outline is as follows. 

[0003] That is, after forming semiconductor devices, such as MOSFET (Metal Oxide Semiconductor Field Effect Transistor), 
in the semiconductor substrate for element formation arranged on the insulator layer of a SOI wafer, the semiconductor 
integrated circuit equipment using the SOI wafer is manufactured by fonning a wiring layer on the semiconductor substrate 
for element formation. 

[0004] In addition, as reference with which the manufacturing technology of the semiconductor integrated circuit equipment 
using the SOI wafer is indicated, there are some which arc indicated by W and Mali work "illustration VLSI engineering" 
p321-p325 of**** publication incorporated company issue on December 15, 1990, for example. 
[0005] 

[Problcni(s) to be Solved by the Invention] However, by being the structure which carried out the laminating of a 
semiconductor device and its wiring layer to the management from the insulator layer of a SOI wafer, the structure of a 
semiconductor device and a wiring layer was multilayered as detailcd-ization of the manufacturing technology of 
semiconductor integrated circuit equipment progressed, and the trouble that the lengthwise structure of semiconductor 
integrated circuit equipment is complicated has generated the semiconductor integrated circuit equipment using the SOI wafer 
mentioned above. 

[0006] Moreover, when the structure of a semiconductor device and a wiring layer is multilayered as dctailed-ization of the 
manufacturing technology of semiconductor integrated circuit equipment progresses, and the lengthwise structure of 
semiconductor integrated circuit equipment is complicated, it is difficult for it to become difficult to secure the flat nature of 
an LSI (Large Scale Integrated Circuit) chip, and for the flexibility of the manufacture process of LSI to decrease, and to 
manufacture LSI of the fine structure. 

[0007] Furthermore, when the structure of a semiconductor device and a wiring layer is multilayered as detailed-ization of the 
manufacturing technology of semiconductor integrated circuit equipment progresses, and the lengthwise structure of 
semiconductor integrated circuit equipment is complicated, it becomes impossible to disregard the influence of the parasitism 
MOSFET formed between the parasitic capacitance and each class which are formed between each class, and the interface of 
a silicon field, and the design technique of a device etc. is complicated. 

[0008] The purpose of this invention is in the semiconductor integrated circuit equipment which used the SOI wafer to offer 
the semiconductor integrated circuit equipment which can perform simplification and detailed-izing of device structure, and 
its manufacture method. 

[0009] The other purposes and the new feature will become clear from description and the accompanying drawing of this 

specification at the aforementioned row of this invention. 

[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among invention 
indicated in this application. 

[001 1] Namely, as for the SOI wafer of this invention, the semiconductor region or ca pacitativc elem ent for wiring of high 
high impurity concentration is prepared in the field where the semiconductor substrate for the bases i?alternative rather than 
the semiconductor substrate for the bases. 

[0012] Two or more semiconductor devices are formed in the semiconductor substrate [ in / the aforementioned SOI wafer/ 
in the semiconductor integrated circuit equipment of this invention ] for element formation. 

[0013] The manufacture method of the semiconductor integrated circuit equipment of this invention has the process which 
forms two or more semiconductor devices in the semiconductor substrate for element formation in the aforementioned SOI 



wafer, and the process which forms the wiring layer of a semiconductor device on the semiconductor substrate for element 

formation. 

[0014] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail based on a drawing. 
In addition, what has the same function in the complete diagram for explaining the gestalt of operation attaches the same sign, 
and duplication explanation is omitted. 

[001 5] (Gestalt 1 of operation) Drawing 1 - drawing 9 are the cross sections showing the manufacturing process of the 
semiconductor integrated circuit equipment using the SOI wafer which is the gestalt of 1 operation of this invention. The 
semiconductor integrated circuit equipment which used the SOI wafer for the SOI wafer and its manufacture method row of a 
gestalt of this operation, and its manufacture method are concretely explained using this drawing etc. 
[0016] First, after [ used as the semiconductor substrate I for the bases in a SOI wafer ] pre paring a p type silicon substrat e, 
for example and applying the photoresist film 2 to the front face using a rotation coaler, patterning of the photoresist film 2 is 
performed using an aligner. The ion implantation of the n type impurities, such as Lynn (P), is carried out to the 
semiconductor substrate 1 for the bases with high high impurity concentration by using as a mask the photoresist film 2 by 
which patterning was carried out with ion-implantation. Then, after removing the photoresist film 2 which became 
unnecessary, thennal diffusion of the n type impurity by which ion implantation is carried out is carried out, and the 
semiconductor region 3 of n type for wiring is formed in the semiconductor substrate 1 for the bases ( drawing 1 ). since n 
type itripurity ofnigh high impurity concentration ( semiconductor region / of n type for wiring / 3 ] is contained - low - and 
it can consider as the wiring layer which was excellent in the electrical property Moreover, the semiconductor region 3 of n 
type for wiring is used as a wiring layer of n channel MOS FET of the CMOS (Complementary Metal Oxide Semiconductor) 
type semiconductor integrated circuit equipment of the gestalt of this operation. 

[0017] Next, after applying the photoresist film 4 to the front face of the semiconductor substrate 1 for the bases using a 
rotation coater, patterning of the photoresist film 4 is performed using an aligner. The ion implantation of the p type 
impurities, such as boron (B), is carried out to the semiconductor substrate 1 for the bases with high high impurity 
concentration by using as a mask the photoresist film 4 by which patterning was carried out with ion-implantation. Then, after 
removing the photoresist film 4 which became unnecessary, thermal diffusion of the p typ e impurity by which ion 
implantation is carried out is carried out, and the semiconductor region 5 of p typ e_for wiring is formed in the semiconductor 
substrate 1 for the bases ( drawing 2 ). since p type impurity of high higfi impuritycoiiicentration [ semiconductor region / of p 
type for wiring / 5 ] is contained — low ~ and it can consider as the wir ing la yer which was excellent in the electrical property 
Moreover, the semiconductor region 5 of p typ^lor wiring is used as a wiringlayeToTp channel MOS FET of the CMOS type 
semiconductor integrated circuit equipment of the gestalt of this operation. 

[00 1 8] Then, on the front face of the semiconductor substrate 1 for the bases, after forming the insulator layers 6, such as a 
silicon-oxide film, (for example, after sticking the semiconductor substrates 7 for clement formation, such as a p type silicon 
substrate, on the ti ont face of an insulator layer 6), it considers as the semiconductor substrate 7 for element formation by 
which ground tlie front face of the semiconductor substrate 7 for element formation if needed, and flattening was moreover 
carried out by predetermined thickness ( drawing 3 ). 

[0019] It can consider as the structure where make an insulator layer 6 intervene and the semiconductor substrate 7 for 
element formation is formed of the manufacturing process mentioned above on the semiconductor substrate 1 for the bases 
equipped with the semiconductor region 3 of n type as a wiring layer, and the p type semiconductor region 5, and the SOI 
wafer of the gestalt of this operafion can be tbmied. 

[0020] Next, the contact hole 9 for the semiconductor region 3 of n type as a wiring layer in the SOI wafer of the gestalt of 
this operation and the pTypFsemiconduCtor region 5 is formed ( drawing 4 ). the photolithography technology after 
specifically applying the photoresist film 8 to the front face of the SOI wafer of the gestalt of this operation using a rotation 
coater, and selective-etching technology ~ using ~ n as a wiring layer ~ it is in contact with the semiconductor region 3 of 
type, and the p type semiconductor region 5 - the contact hole 9 of trench structure is fonned Then, after removing the 
photoresist film 8 which became unnecessary, a conductive m aterial is embedd ed at a contact hole 9, and the contact plug 10 
is fonned ( drawing 5 ). The contact plug 10 is a pilasfer^like (pillar), i.e., a pillar, lor exarriple, material, such as relfacfory 
metals, such as a tungsten or titanium, or conductive polycrystal silicon, is used for it, and it forms them using the sputtering 
method or the CVD (Chemical Vapor Deposition) method. 

[0021 ] Then, the field insulator layer II as an insulator layer for isolation is formed in the alternative field of the 
semiconductor substrate 7 for clement foimation by the thermal oxidation approach ( drawing 6 ). Next, the ion implantation 
of the p type impurities, such as boron, is carried out to the semiconductor substrate 7 for element formation of the field which 
forms p channel MOS FET with ion-implantation, and the p type semiconductor region 12 is formed. Then, after forming the 
gate insulator layer 13, the gate electrode J4, an insulatOflaycrlS, and the side-atlachment-wall insulator layer 16 in the field 
which forms n channel MOS FtT and p channel MOS FET, the semiconductor regi on 1 7 o f n type of high high impurity 
concentration as the source/a drain of n channel MOS FET and the semiconduclofregion 1 8 of p type of high high impurity 
concentration as the source/a drain ofp^hannel MOS FET are formed ( drawing 7 ). 

[0022] Next, the insulator layers 1 9, suchras~asiric"oh-oxide firm,^e formed on a SOI wafer using CVD. Then, after forming 
the contact hole for the semiconductor reg ion 1 7 of n typ e as th e source/a drain of n channel MOS FET, and the 
semiconductor region 1 8 of p ty pe as thCTourc eTa dfaUfofp channel MOS FET, a conductive material is embedded at the 
contact hole, and the 'contact plug 20 is formed ( drawing 8 ). Specifically, after applying a photoresist film to the front face of 



an insulator layer 19 using a rotation coater, the contact hole of trench structure is formed using photolithography technology 
and selective-etching technology. Then, after removing the photoresist film which became unnecessary, a conductive material 
is embedded at a contact hole, material, such as refractory metals, such as a tungsten or titanium, or conductive polycrystal 
silicon, is used, and the contact plug 20 is fonned using the sputtering method or CVD. As shown in drawin;^ 10 , two or more 
contact plugs 20 are formed, and are reducing contact resistance. In addition, drawing 10 is the outline plan showing in 
transillumination the flat surface near the cross-section field of the semiconductor integrated circuit equipment shown in 
drawing 8 . 

[0023] Then, after forming the insulator layers 21, such as a silicon-oxide film, on a SOI wafer using CVD and forming a 
through hole in the insulator layer 21, a conductive mat erial is embedded at the through h ole, and a wiring layei^22 is formed 
( drawing 9 ). Specifically, after applying a photoresi^nTTm to the front face of an insulator layer 2T usTng a rotation coater, a 
through hole is formed using photolithography technology and selective-etching technology. Then, after removing the 
photoresist film which became unnecessary, a conductive material is embedded at a through hole, material, such as refractory 
metals, such as a tungsten or titanium, or conductive polycrystal silicon, is used, and a wiring layer 22 is fonned using the 
sputtering method or CVD. 

[0024] In addition, after fomiing the wiring layer 22 which consists of a conductive material on a SOI wafer as other modes 
which form an insulator layer 21 and a wiring layer 22 and performing patterning of a wiring layer 22 using photolithography 
technology and selective-etching technology, an insulator layer 21 can be fonned and the manufacturing process which grinds 
the front face if needed and perfonns flattening can be adopted. 

[0025] Next, after forming a layer insulation film and the two or more layers upper wiring la yer if needed on a wiring layer 
22, the manufacturing process of semiconductor integrated circuit equipment is ended by forming surface-protection films 
(illustration being omitted), such as a silicon nitride film, on the wiring layer of the best layer. 

[0026] According to the SOI wafer of the gestalt of this operation mentioned above, by equipping the semiconductor substrate 
1 for the bases under an insulator layer 6 with the semiconductor region 3 of n type as a wiring layer, and the p type 
semiconductor region 5 Since the wiring layer currently formed in the semiconductor substrate 1 for the bases can be used 
when forming the semiconductor device formed in the semiconductor substrate 7 for element fonnation, and its wiring layer 
Since the multilayer structure of the wiring layer formed on the semiconductor substrate 7 for element fonnation can be 
reduced while the flexibility of the design specification of the wiring field of a semiconductor device improves, simplification 
and dctailed-izing of device structure can be performed. 

[0027] Moreover, according to the semiconductor integrated circuit equipment using the SOI wafer and its manufacture 
method of a gestah of this operation mentioned above By using the SOI wafer which has the semiconductor substrate 1 for the 
bases equipped with the semiconductor region 3 of n type as a wiring layer, and the p type semiconductor region 5 Since the 
wiring layer currently formed in the semiconductor substrate 1 for the bases can be used when forming the semiconductor 
device formed in the semiconductor substrate 7 for element formation, and its wiring layer While the flexibility of the design 
specification of the wiring field of a semiconductor device improves, the multilayer structure of the wiring layer formed on the 
semiconductor substrate 7 for element formation can be reduced. Therefore, while being able to reduce the area of a 
semiconductor device, the flat nature of the wiring layer formed on the semiconductor substrate 7 for element formation can 
be improved, and highly efficient semiconductor integrated circuit equipment can be manufactured using an easy 
manufacturing process. 

[0028] (Gestalt 2 of operation) Drawing 1 1 - drawing 1 8 are the cross sections showing the manufacturing process of the 
semiconductor integrated circuit equipment using the SOI wafer which is the gestalt of other operations of this invention. The 
semiconductor integrated circuit equipment which used the SOI wafer for the SOI wafer and its manufacture method row of a 
gestalt of this operation, and its manufacmre method are concretely explained using this drawing. 

[0029J First, after [ used as the semiconductor substrate 1 for the bases in a SOI wafer ] pr eparing a p type silicon substrate, 
for example and applying the photoresist film 2 to the front face using a rotation coater, i55tterning of the photoresist film 2 is 
performed using an aligner. By using as a mask the photoresist film 2 by which patterning was carried out, a selective-etching 
method is used and a trench 23 is formed in the semiconductor substrate 1 for the bases. Then, after removing the photoresist 
film 2 which became unnecessary, CVD is used for the side attachment wall of a slot 23, and the insulator layers 24, such as a 
silicon-oxide film, are formed ( drawing 1 1 ). An in sulator layer 24 is used as an in sulator layer of capacitativ e ejcment. 
[0030] Next, a conductive material is embedded irTlHe slot 23 in wnttli the iiTSlilator layer 24 is fonned, and the contact plug 
25 is formed in it. The contact plug 25 is a pilaster-like, i.e., a pillar, for example, material, such as refractory metals, such as 
a tungsten or titanium, or conductive polycrystal silicon, is used for it, and it forms them using the sputtering method or CVD. 
This contact plug 25 serves as one electrode of capacitative element, and is using the field of the semiconductor substrate I 
for the bases in contact with the insulator layer 24 as an insulator layer of capacitative clement as an electrode of another side 
of capacitative element. Moreover, the capacitative element of the gestalt of this operation is used as capacitative element of 
DRAM (Dynamic Random Access Memory). Then, after applying the photoresist film 4 to the front face of the 
semiconductor substrate 1 for the bases using a rotation coater, patterning of the photoresist film 4 is perfonned using an 
aligner. The ion implantation of the n type impurities, such as Lynn, is carried out with high high impurity concentration by 
using as a mask the photoresist film 4 by which patterning was carried out with ion-implantation. Then, after removing the 
photoresist film 4 which became unnecessary, thermal diffusion of the n type impurity by which ion implantafion is carried 
out is carried out, and the semiconductor region 3 of n type for wiring is formed in the semiconductor substrate 1 for the bases 
( drawing 12 ). since n type impurity of high high impurity concentration [ semiconductor region / of n type for wiring / 3 ] is 



contained - low -- and it can consider as the wiring layer which was excellent in the electrical property Moreover, the 
semiconductor region 3 of n type for wiring is used as a wiring layer (bit line) of DRAM of the gestalt of this operation. 
[003 1] Next, on the front face of the semiconductor substrate 1 for the bases, after fomiing the insulator layers 6, such as a 
silicon-oxide film, (for example, after sticking the semiconductor substrates 7 for element formation, such as a p type silicon 
substrate, on the front face of an insulator layer 6), it considers as the semiconductor substrate 7 for element formation by 
which ground the front face of the semiconductor substrate 7 for element formation if needed, and flattening was moreover 
carried out by predetemined thickness ( drawing 1 3 ). 

[0032] It can consider as the structure where make an insulator layer 6 intervene and the semiconductor substrate 7 for 
element formation is fonned of the manufacturing process mentioned above on the semiconductor substrate 1 for the bases 
equipped with the semiconductor region 3 of n type as capacitative element and a wiring layer, and the SOI wafer of the 
gestalt of this operation can be formed. 

[0033] Next, the contact hole 9 for the contact plug 25 in the SOI wafer of the gestalt of this operation and the n type 
semiconductor region 3 is formed ( drawing 14 ). specifically, after applying the photoresist film 8 to the front face of the SOI 
wafer of the gestalt of this operation using a rotation coater, it is in contact with the contact plug 25 and the n type 
semiconductor region 3 using photolithography technology and selective-etching technology — the contact hole 9 of trench 
structure is formed Then, after removing the photoresist film 8 which became imnecessary, a conductive material is embedded 
at a contact hole 9, and the contact plug 10 is formed ( drawing 15 ). The contact plug 10 is a pilaster-like, i.e., a pillar, for 
example, material, such as refractory metals, such as a tungsten or titanium, or conductive polycrystaJ silicon, is used for it, 
and it forms them using the sputtering method or CVD. 

[0034] Then, the field insulator layer 1 1 as an insulator layer for isolation is formed in the alternative field of the 
semiconductor substrate 7 for element formation by the thermal oxidation approach ( drawing 16 ). Next, after fomiing the 
gate insulator layer 13, the gate electrode 14, an insulator layer 15, and the side-attachment-wall insulator layer 16 in the field 
which forms n channel MOS FET, the semiconductor region 17 of n type of high high impurity concenfration as the source/a 
drain of n channel MOS FET is formed ( drawing 1 7 ). 

[0035] Next, the insulator layers 19, such as a silicon-oxide film, are formed on a SOI wafer using CVD. Then, after forming 
the contact hole for the gate electrode 14 of n channel MOS FET, a conductive material is embedded at the contact hole, and 
the contact plug 20 is formed. Specifically, after applying a photoresist film to the front face of an insulator layer 19 using a 
rotation coater, the contact hole of trench structure is formed using photolithography technology and selective-etching 
technology. Then, after removing the photoresist film which became unnecessary, a conducdve material is embedded at a 
contact hole, material, such as refractot7 metals, such as a tungsten or titanium, or conductive polycrystal silicon, is used, and 
the contact plug 20 is formed using the sputtering method or CVD. 

[0036] Then, after forming the insulator layers 21, such as a silicon-oxide film, on a SOI wafer using CVD and forming a 
through hole in the insulator layer 21, a conductive material is embedded at the through hole, and a wiring layer (wiring layer 
used as a word line of DRAM) 22 is formed ( drawing 1 8 ). Specifically, after applying a photoresist film to the front face of 
an insulator layer 21 using a rotation coater, a through hole is formed using photolithography technology and selective-etching 
technology. Then, after removing the photoresist film which became unnecessary, a conductive material is embedded at a 
through hole, material, such as refractory metals, such as a tungsten or titanium, or conductive polycrystal silicon, is used, and 
a wiring layer 22 is formed using the sputtering method or CVD. 

[0037] In addition, after fomiing the wiring layer 22 which consists of a conductive material on a SOI wafer as other modes 
which fonti an insulator layer 21 and a wiring layer 22 and performing patterning of a wiring layer 22 using photolithography 
technology and selective-etching technology, an insulator layer 21 can be formed and the manufacturing process which grinds 
the front face if needed and performs flattening can be adopted. 

[0038] Next, after forming a layer insulation film and the two or more layers upper wiring layer if needed on a wiring layer 
22, the manufacturing process of semiconductor integrated circuit equipment is ended by forming surface-protection films 
(illustration being omitted), such as a silicon nitride film, on the wiring layer of the best layer. 

[0039] Since the capacitative clement and the wiring layer which are formed in the semiconductor substrate 1 for the bases 
can be used when forming the semiconductor device formed in the semiconductor substrate 7 for clement formation by 
equipping the semiconductor substrate 1 for the bases under an insulator layer 6 with the semiconductor region 3 of n type as 
capacitative element and a wiring layer, and its wiring layer according to the SOI wafer of the gestalt of this operadon 
mentioned above, simplification and detailed-izing of device structure can be performed. 

[0040] Moreover, according to the semiconductor integrated circuit equipment using the SOI wafer and its manufacture 
method of a gestalt of this operation mentioned above For example, by using the SOI wafer which has the semiconductor 
substrate 1 for the bases equipped with the semiconductor region 3 of n type as the capacitative element currently used for 
DRAM etc., and a wiring layer Since the capacitative element and the wiring layer which are fonned in the semiconductor 
substrate 1 for the bases can be used when forming the semiconductor device fomed in the semiconductor substrate 7 for 
element formation, and its wiring layer, it can reduce fonning capacitative element in the field of the semiconductor substrate 
7 for element formation, and the wiring layer formed on it. Moreover, while the flexibility of the design specification of the 
wiring field of the semiconductor device formed in the semiconductor substrate 7 for element formation improves, the 
multilayer structure of the wiring layer formed on the semiconductor substrate 7 for element fonnation can be reduced. 
Therefore, while being able to reduce the area of a semiconductor device, the flat nature of the wiring layer formed on the 
semiconductor substrate 7 for clement formation can be improved, and semiconductor integrated circuit equipments, such as 



highly efficient DRAM, can be manufactured using an easy manufacturing process. 

[0041] (Gestalt 3 of operation) Drawing 1 9 - drawing 23 are the cross sections showing the manufacturing process of the SOI 
wafer which is the gestalt of other operations of this invention. The SOI wafer and its manufacture method of a gestalt of this 
operation are concretely explained using this drawing. 

[0042] First, after [ used as the semiconductor substrate 1 for the bases in a SOI wafer ] preparing a p type silicon substrate, 
for example and applying the photoresist film 2 to the front face using a rotation coaler, patterning of the photoresist fikn 2 is 
performed using an aligner. The ion implantation of the n type impurities, such as Lynn, is carried out to the semiconductor 
substrate 1 for the bases with high high impurity concentration by using as a mask the photoresist film 2 by which patterning 
was carried out with ion-implantation. Then, after removing the photoresist film 2 which became unnecessary, thermal 
diffusion of the n type impurity by which ion implantation is carried out is carried out, and the semiconductor region 3 of n 
type for wiring is formed in the semiconductor substrate 1 for the bases ( drawing 19 ). since n type impurity of high high 
impurity concentration [ semiconductor region / of n type for wiring / 3 ] is contained - low - and it can consider as the 
wiring layer which was excellent in the electrical property 

[0043] Next, after applying the photoresist film 4 to the front face of the semiconductor substrate 1 for the bases using a 
rotation coater, patterning of the photoresist film 4 is performed using an aligner. The ion implantation of the p type 
impurities, such as boron, is canied out to the semiconductor substrate 1 for the bases with high high impurity concentration 
by using as a mask the photoresist film 4 by which patterning was carried out with ion-implantation. Then, after removing the 
photoresist film 4 which became unnecessary, thermal diffiision of the p type impurity by which ion implantation is carried 
out is can ied out, and the semiconductor region 5 of p type for capacitative element is formed in the semiconductor substrate 
1 for the bases ( drawing 20 ). In this case, the capacitative element of the gestalt of this operation uses the capacity of the pn 
junction of the n type semiconductor region 3 and the p type semiconductor region 5. 

[0044] Then, on the front face of the semiconductor substrate 1 for the bases, after forming the insulator layers 6, such as a 
silicon-oxide film, (for example, after sticking the semiconductor substrates 7 for element formation, such as a p type silicon 
substrate, on the front face of an insulator layer 6), it considers as the semiconductor substrate 7 for element formation by 
which ground the front face of the semiconductor substrate 7 for element formation if needed, and flattening was moreover 
carried out by predetermined thickness ( drawing 2 1 ). 

[0045] It can consider as the stmcture where make an insulator layer 6 intervene and the semiconductor substrate 7 for 
element formation is formed of the manufacturing process mentioned above on the semiconductor substrate 1 for the bases 
equipped with the capacitative clement which is using the capacity of the pn junction of the p type semiconductor region 5 
which forms the semiconductor region 3 of n type as a wiring layer, and it and pn junction, and the SOI wafer of the gestalt of 
this operation can be fonned. 

[0046] Next, the contact hole 9 for the semiconductor region 3 of n type as a wiring layer in the SOI wafer of the gestalt of 
this operation is fonned ( drawing 22 ). specifically, after applying the photoresist film 8 to the front face of the SOI wafer of 
the gestalt of this operation using a rotation coater, it is in contact with the semiconductor region 3 of n type as a wiring layer 
using photolithography technology and selective-etching technology - the contact hole 9 of trench structure is fonned Then, 
after removing the photoresist film 8 which became unnecessary, a conductive material is embedded at a contact hole 9, and 
the contact plug 10 is formed ( drawing 23 ). The contact plug 10 is a pilaster-like, i.e., a pillar, for example, material, such as 
refractory metals, such as a tungsten or titanium, or conductive polycrystal silicon, is used for it, and it forms them using the 
sputtering method or CVD. 

[0047] By having the semiconductor region 3 of n type as the capacitative element which used the capacity of pn junction for 
the semiconductor substrate 1 for the bases under an insulator layer 6, and a wiring layer according to the SOI wafer of the 
gestalt of this operation mentioned above Since the capacitative element and the wiring layer which are formed in the 
semiconductor substrate 1 for the bases can be used when forming the semiconductor device formed in the semiconductor 
substrate 7 for element formation, and its wiring layer, simplification and detailed-izing of device structure can be performed. 
[0048] Moreover, according to the semiconductor integrated circuit equipment using the SOI wafer and its manufacture 
method of a gestalt of this operation mentioned above, the capacitative element and wiring layer can be used for 
semiconductor integrated circuit equipments, such as DRAM, by using the SOI wafer which has the semiconductor substrate 1 
for the bases equipped with the semiconductor region 3 of n type as capacitafive element and a wiring layer. Therefore, the 
same effect as the semiconductor integrated circuit equipment of the gestalt 2 of operation mentioned above and its 
manufacture method can be acquired. 

[O049] As mentioned above, ahhough invention made by this invention person was concretely explained based on the gestalt 
of implementation of invention, it cannot be overemphasized by this invention that it can change variously in the range which 
is not limited to the gestalt of the aforementioned implementation and does not deviate from the summary. 
[0050] For example, when forming the wiring layer which becomes a semiconductor substrate for the bases in a SOI wafer 
from a semiconductor region, it can consider as the mode which carries out the ion implantation of the impurity to the 
semiconductor substrate for the bases under an insulator layer with ion-implantation from the front face of the semiconductor 
substrate for element formation in the SOI wafer with which the semiconductor substrate for element formation is formed 
through the insulator layer on the semiconductor substrate for the bases, and forms the semiconductor region of high high 
impurity concentration for wiring. 

[005 1 ] Moreover, it can consider as the mode which combined various semiconductor devices, such as BiMOS which 
combined MOSFET, CMOSFET, the bipolar transistor, or MOSFET and a bipolar transistor, or BiCMOS structure, as a 



semiconductor device formed in the semiconductor substrate for element formation in a SOI wafer. 

[0052] Furtheraiore, as a semiconductor device formed in tlie semiconductor substrate for element formation in a SOI wafer, 
they are DRAM and FRAM (Ferroelctric RAM). Or it can consider as the mode of the semiconductor device which 
constitutes memory cells, such as SRAM. 
[0053] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among invention indicated in this 
application is explained briefly. 

[0054] (1) according to the SOI wafer of. this invention, by equipping the semiconductor substrate for the bases under an 
insulator layer with the semiconductor region as a wiring layer Since the wiring layer currently formed in the semiconductor 
substrate for the bases can be used when forming the semiconductor device formed in the semiconductor substrate for element 
formation, and its wiring layer Since the multilayer structure of the wiring layer formed on the semiconductor substrate for 
element formation can be reduced while the flexibility of the design specification of the wiring field of a semiconductor 
device improves, simplification and detailed-izing of device structure can be performed. 

[0055] (2) Since the capacitative element and the wiring layer which are formed in the semiconductor substrate for the bases 
can be used when fonning the semiconductor device formed in the semiconductor substrate for element formation by 
equipping the semiconductor substrate for the bases under an insulator layer with the semiconductor region as capacitative 
element and a wiring layer, and its wiring layer according to the SOI wafer of . this invention, simplification and 
detailed-izing of device structure can be pcrfonned. 

[0056] (3) According to the semiconductor integrated circuit equipment using the SOI wafer and its manufacture method of . 
this invention By using the SOI wafer which has a semiconductor substrate for the bases equipped with the semiconductor 
region as a wiring layer Since the wiring layer currently formed in the semiconductor substrate for the bases can be used when 
fonning the semiconductor device formed in the semiconductor substrate for element formation, and its wiring layer While 
the flexibility of the design specification of the wiring field of a semiconductor device improves, the multilayer structure of 
the wiring layer fonned on the semiconductor substrate for element formation can be reduced. Therefore, while being able to 
reduce the area of a semiconductor device, the flat nature of the wiring layer formed on the semiconductor substrate for 
element formation can be improved, and highly efficient semiconductor integrated circuit equipment can be manufactured 
using an easy manufacturing process. 

[0057] (4) According to the semiconductor integrated circuit equipment using the SOI wafer and its manufacture method of . 
this invention For example, by using the SOI wafer which has a semiconductor substrate for the bases equipped with the 
semiconductor region as the capacitative element currently used for DRAM etc., and a wiring layer Since the capacitative 
element and the wiring layer which are formed in the semiconductor substrate for the bases can be used when forming the 
semiconductor device formed in the semiconductor substrate for element formation, and its wiring layer, it can reduce forming 
capacitative element in the field of the semiconductor substrate for element formation, and the wiring layer formed on it. 
Moreover, while the flexibility of the design specification of the wiring field of the semiconductor device formed in the 
semiconductor substrate for element formation improves, the multilayer structure of the wiring layer formed on the 
semiconductor substrate for element formation can be reduced. Therefore, while being able to reduce the area of a 
semiconductor device, the flat nature of the wiring layer formed on the semiconductor substrate for element formation can be 
improved, and semiconductor integrated circuit equipments, such as highly efficient DRAM, can be manufactured using an 
easy manufacturing process, 



[Translation done.] 



